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(54) Dynamic property sheet system 

(57) Methods and apparatus for the concurrent dis- 
play of two or more property pages of a Graphical User 
Interface (GUI) are disclosed. A user can select a prop- 
erty page displayed by a first property sheet system and 
create a second property sheet system that displays the 
selected property page at second, user selected display 
position. Alternatively, the user can place, or dock, the 
selected property page into an existing property sheet 
system for inclusion therein and display thereby. The 
first property sheet system displays, at a first display 



position, any of the property pages rennaining therein. 
Typically, the selected property page is removed from 
the first property sheet system and the first property 
sheet system is destroyed if it contains no other prop- 
erty pages. The invention allows a user of a GUI to con- 
currently display and interact with multiple property 
pages of multiple property sheet systems for optimizing 
the exchange of information with the GUI. 
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Description 

A portion of the disclosure of this patent document contains nnaterial which is subject to copyright protection. The 
owner has no objection to the facsimile reproduction by anyone of the patent document or the patent disclosure, as It 
5 appears in the Patent and Trademark Office patent file or records, but othenmse resen^es all copyright rights whatso- 
ever. 

Field of the Invention 

10 The present invention relates to graphical user interfaces, and particularly to property sheet systems having prop- 
erty pages viewable on a graphical user interface. 

Background 

15 A graphical user interface (GUI) is an indispensable feature of most modem computer systems. A GUI allows a user 
to interact intuitively with an application program running on tie computer by allowing the user to manipulate pictorial 
representations of objects. Many of the display components of a typical GUI. such as title bars, menu bars, icons, nrujl- 
tiple windows, scroll bars, pop up menus and dialog boxes, are now standard features. A modem GUI represents a 
maja improvement over the text-based entry systems of just a few years ago. 
20 Typical dialog tx>xes of a GUI system allow a user to exchange information with an application program. Some dia- 
log boxes simply require a user to confirm an operation before it Is executed by the computer; otiier dialog boxes may 
ask for user selected input, such as choice of a disk drive, directory, file name, file type, network path. etc. Dialog boxes 
typically comprise components such as text tx>xes. list boxes, option buttons, and command buttons. 

If a large amount of related information is to be exchanged between a user and the conputer a GUI may include a 
25 special type of dialog box known as a property sheet system. A property sheet system, for example, can have a display 
that includes several tabs which represent different dialog boxes, known as a property pages. The user can select a tab 
to display the particular property page associated witii tiiat tab. Once selected, the user can enter Information, confirm 
an operation, or make other appropriate option choices. 

Available property sheet systems can be frustrating to use. For example, to configure optimally an application pro- 
30 gram, a user often exchanges information with ttie program by using several modeless property |>ages. Often the con- 
figuration options that result in the desired performance of tiie application are not immediately obvious and are arrived 
at by some trial and enror. Unfortunately, because the property sheet system dlspl£^ only one property page at a time 
on a monitor, a user usually selects appropriate tabs to switch between multiple property pages, e.g. property pages 
are relegated to the k)ackground Furthermore, the user is typically required to rememt)er the particular settings on the 
35 nondisplayed property pages. This procedure of continually switching between property pages to configure a system is 
overly laborious and time consuming. 

Accordingly, an object of the invention is to provide a property sheet system that allows a user to easily and eff i- 
dentiy exchange information witii an application program. 

A further object of the invention is to provide a property sheet system that reduces the need of a user to choose 
40 continually between displayed and nondsplayed property pages when the exchange of information requires the use of 
more ttian one property page. 

Otiier general and specific objects of tiie present invention will be apparent and e/kJent from the accompanying 
drawings and the folkswing description. 

45 Summary of the Invention 

The present invention relates to. broadly, tiie creation of a second property sheet system from a f irst property sheet 
system. The first property sheet system includes one or more property pages, which are displayaWe on a display mon- 
itor at a first display position. The first property sheet system is often part of an existing application program. For exam- 

50 pie. a word processor program on which this application is being typed has a property sheet system for setting up 
printers. This property sheet system includes "tabbed" property pages entitied "setup", "paper", "destination", "print 
quafity". and "fonts". According to ttie invention, a property page is selected is response to an input signal from a user- 
operated pointing and selecting device, such as a mouse. In response to a second signal generated by the user, typi- 
cally via the mouse, tiie selected property page is included in, and displayed by. a second property sheet system. The 

55 user may thus display and interact witii two property pages simultaneously: ttie selected property page, which is dis- 
played by tiie second property sheet system, and any one of tiie property pages remaining in the first property sheet 
system, which is displayed by ttie first property sheet system. 

One technique by whkrfi a user may select a property sheet is by "tearing," ttiat is, selecting a tab representing a 
property page of the first property sheet system. The property page "torn" or selected from the first property sheet sys- 
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tern is displayed at a second location, determined by the user, on the display screen. Typically, a user employs "drag 
and drop" operation to select a property page, create a second property sheet system, and to display the torn property 
page at a user-selected display location. 

As noted, aeating more than one property sheet system allows a user to view and exchange data with an applica- 

5 tion program using two or more property pages that are viewed simultaneously. The user need not continually switch 
between displayed and non displayed property pages, nor need he or she commit to memory the contents of one or 
more property pages. Note that as used herein, the term property page or sheet Is Intended to Include a nradal or mod* 
eless secondary window that displays user-accessible properties of an object A property page is said to be included in 
a property sheet system and can be displayed in a variety of formats to best allow a user to exchange information with 

10 a computer or with an application program running on a computer. 

Additionally, property pages can be exchanged between property sheet systems, whether these systems are ae- 
ated according to the invention or exist as part of a separate application program, such as a word processor program. 
A property page lorn" from a property sheet system is typically displayed as a geometric object or other symbol during 
the "drag" portion of the "drag and drop" operation. A user can place the selected, or "torn," property page in an existing 

IS property sheet system for inclusion therein and display thereby, rather than in a new property sheet system created to 
include the selected page. Typically, the user places the symbol representing the lorn' page in dose proximity to a 
property page displayed by the property sheet system into which It is desired to drop the "torn" page. A docking input 
signal, such as release of a mouse button, causes the selected property page to "drop", or "dock" into the chosen prop- 
erty sheet system. Once docked in the chosen system, the property page may be used by the user just as when it was 

20 in the previous property sheet system. 

Accading to one aspect, the invention includes a processor; a memory element; a display monitor; a user input 
device; a selection element for selecting a property page of a first property sheet system responsive to a signal gener- 
, ated by a user input device, such as. for example, mouse, trackball, or keytx)ard; and a second program element for 
creating a second property sheet system for including the selected property page and for displaying tiie selected prop- 

25 erty page at a second display position on the display monitor. 

According to another aspect, the invention includes a removal element for removing from ttie first property sheet 
system the property page selected by tiie selection element such that the selected property page is not displayable by 
the first property sheet system. 

In yet another aspect, the invention includes a destruction element for desti'pying a property sheet system when 

so system does not include any property pages, such as when the last page in the system has been removed by tiie 
removal element 

According to another aspect of tiie invention the Invention further includes a docking element for. in response to a 
signal generated by a typical user input device, placing a property page selected by the selection means Into a selected 
property sheet system for inclusion therein and display thereby. 

35 In yet another aspect, the invention incorporates a positioning program element responsive to input signal gener- 
ated by ttie user input device, for selecting the second display position at which the second property sheet system dis- 
plays property sheets included tiierein. 

In a different variation, tiie positioning element varies the display position of a symbol in response to a user input. 
The second program element responsive to the user input displays the selected property page at the second position. 

40 The positiorvng element also allows for placing ttie symbol in substantial registration wHh a displayed property page of 
a property sheet system such tiiat tiie docking element, responsive to a user input signal, such as release of a mouse 
button, places the selected property page into the property sheet system with which the symbol was in substantial reg- 
istration. The symbol can be tiie dotted outline of a box. and tiie box can be the approximate size of a displayed property 
paga 

45 To aid tiie user in docking a selected property page into an existing property sheet system, ttte invention can 
include an element for displaying on the display monitor an icon having a second display state for indicating to a user 
when tiie synrtbol or geometric object is in substantial registration with a property page of a property sheet system. For 
example, ttie icon second display state can comprise a display of a two puzzle pieces ttiat are mated, and ttie icon can 
have a first display state comprising two puzzle pieces that are not mated, for indicating a when a symbol or geometric 

so figure is not property registered, i.e., tiie selected property page will not be docked by the docking means into an exist- 
ing property sheet system. 

According to another feature of the invention, in addition to a positioning element responsive to user input for var- 
ying a position of symbol displayed on ttie display monitor, a a proximity program element is included. The proximity ele- 
ment determines a parameter responsive to the distance on ttie display monitor k>etween ttie synix)! and the position 
55 on the display monitor of a displayed property page of a property sheet system. When the parameter is less than a first 
anx3unt the docking means, responsive to a first user input signal generated by the user input device, places the prop- 
erty page selected by the selection element into the property sheet system for inclusion therein and display thereby. 
When the parameter varies from the selected value by a second selected amount ttie second program means, respon- 
sive to a second Input signal, places ttie property page in a newly aeated property sheet system and displays ttie 
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selected property page at a position on the display monitor sutistantially determined by the display position of the sym- 
bol For exarrple. the displayed property page can be centered about the position of the symbol. The first and second 
input signals can be responsive to the release of a mouse button as part of the "drag and drop" procedure. 

Of course, the invention pertains not only to a computer programmed in the manner described above to perform 
5 the transformation and operations described above, but to a machine readable data storage medium including the 
akx>ve-d escribed elements. The invention is also understood to comprise methods for performing the atx)ve operations. 

It will thus be seen that certain changes may be nr^de in the above constructions without departing from the scope 
of the invention. It is intended that all matter contained in the above and following desaiption or shown in the accompa- 
nying drawings be interpreted as illustrative and not in a linvting sense. 
10 It Is also to be understood that the following daims are to cover all generic and specific features of the invention 
described herein, and all statements of the scope of the invention which, as a matter of language, might be said to fall 
therebetween. 

Brief Description of the Drawlnos 

15 

The foregoing and other objects, features and aspects of the invention will be apparent from the following desaip- 
tion and apparent from the accompanying drawings, in which like reference characters refer to the same parts through- 
out the different views. The drawings Illustrate principles of the invention and. although not to scale, shown relative 
dimensions. 

20 FIGURE 1 illustrates a typical computer system according to the invention, 

FIGURE 2 illustrates a typical property page of a property sheet system for configuring, for example, the Keyboard 
display of an application program. A user accesses each property page of the property sheet system by selecting the 
appropriate tab displayed at the top of the property page window display 

FIGURE 3 illustrates an intermediate display presented as part of the "drag and drop" procedure for creating a new 
25 property sheet system including a property page "torn" from the first property sheet system of FIGURE 2. 

FIGURE 4 illustrates a second property sheet system including the property page "torn" from the first property 
sheet system illustrated in FIGURE 2 and which is displayed simultaneously tiierewHh. 

FIGURES 5A and 5B depict the selected display states of a dynamic icon for aiding a user in "docking" a property 
page removed from one of the property systems for placement within another sheet system. 
30 FIGURE 6 is a flow chart diagram illustrating the steps involved in removing a property page from a property sheet 
system and placing it in a second property sheet system, as depk^ed in FIGURES 2-4. 

FIGURE 7 is a schematic illustration block diagram of the software components utilized in accoidance with ttie 
teachings of tiie present invention; 

FIGURE 8 illustrates ttie object classes, and their relationships, in accordance with the teachings of ttie present 
35 invention. 

FIGURES 9A-9C illustrate parent-chikJ relationships of particular object classes depkned In FIGURE 8 and used in 
the software coding according to the teachings of the invention. 

FIGURE 10 is a hierarchical schematic illustrating ttie derivation of key property pages from a property page base 
class according to ttie teachings of ttie present invention. 

40 

Description of Illustra ted Embodiments 

The removing or tearing of property pages from a property sheet system, in accordance witti the teachings of ttie 
present invention, extends ttie user interlace of standard Windows/Windows 95/Windows NT property pages to enable 
45 a user to change values on separate property pages sinnultaneously without changing visual context. The user can grab 
the active property page and pullAear it away from ttie property sheet system and place it in an existing or newly created 
property sheet system. However, one of ordinary skill in the art in accordance with the teachings herein, understands 
the Invention to be applksable to GUI's in ottier operating environments, such as. for example, X-Windows. Motif, and 
IBM OS/2. 

50 The practice of ttie invention Includes a computer, such as the computer 2 illustrated in FIGURE i TTie computer 
2 typically includes Input-output hardware 3. a central processor 4. random access memory 5. disk storage 6. a key- 
boaid 7, pointing devk^e, such as a mouse 8 and a display monitor 10. The Input/output hardware 4 connects the com- 
puter 2 to. for example, a network. 

FIGURE 2 illustrates a typical computer display screen display 12 of a property page 1 4 of a property sheet system. 

55 The property page 1 4 in FIGURE 2 is used for configuring the keyboard display 16 of an application program tiiat mon- 
itors and controls industrial processes. One such industrial process control system is the I/A SERIES® System availa- 
ble from The Fo)dx)ro Company, of Foxboro, Massachusetts, USA. However, an industrial process monitoring system 
is merely one exanple of the type of environment in which property pages are typically very useful; the present inven- 
tion is useful in many computer application programs, such as word processors, spreadsheets, commurucations pack- 
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ages, web browsers, etc. However, in the particular embodiment illustrated here, the property pages are used to 
configure a keypad annunciator of an industrial process control system, such as the keypad annunciator 1 6 in FIGURE 
2. Many of the keys of a keypad annunciator 16 are configurable, via property pages, such that a given individual key is 
associated with a particular alarm state of the industrial process control system; occun^ence of that alarm state causes 

5 the key to change appearance. The key is also configurable such that selecting the key with the mouse can initiate 
selected corrective action or display a selected process graphic. 

To lear" a page from a property sheet system, the user positions a cursor over the body (i.e., generally anywhere 
other than an edit field or the tab representing the property page 14) of property page 14 and provides an input signal, 
typically by depressing a button on the mouse. During this tearing, or selection, process the user is presented with an 

10 outline of the property page while the nx)use is pressed, and the outline can be positioned by "dragging" it anywhere 
on the display saeen. FIGURE 3 illustrates the outline 20 of property page 14 that is in the process of being torn from 
its property sheet system. Once the desired position is found, releasing the mouse tMJtton signals the application to cre- 
ate a new property sheet dialog system and populate it with the torn-away property page. Typically, the original property 
page 14 is removed from its original container, e.g.. the first property sheet system, and is only availatrfe in the second 

IS property sheet system. The user can view and change values using different property pages in one visual context, that 
is. to view them simultaneously positioned above the desktop 13. FIGURE 4 illustrates the simultaneous display of two 
property pages, the torn page 14. displayed in the display window 24 of the newly aeated property sheet system, and 
property page 22. now displayed in the original property sheet system display window 15. and corresponding to the tab 
25 labeled "displays.** The tab 1 8 labeled "actions' in FIGURE 2 is removed from property sheet display window 1 5 arxj 

20 now appears in display window 24 in the newly aeated property sheet system, as illustrated in FIGURE 4. The property 
page 1 4 and the property page 22 are now displayed concun^ently. and the user can exchange data with either of them. 
Typically, as the user interacts with one of the displayed property pages, the other is updated, as necessary, to reflect 
the data exchange with the other. For example, if the display window 24 of the newly created property sheet system is 
active, that is, the user is exchanging data with the property page 14. the property page 22. displayed in the non-active 

25 window 15 of the original property sheet system, is updated, as necessary, to reflect the any data input by the user to 
the property page 14 displayed in window 24. 

In addition to being able to create a new property sheet system for displaying the selected property page, the user 
can place the selected property page into an existing property sheet system. The user attaches, or docks, a "torn" prop- 
erty page into an existing property sheet system by dragging the outline 20 over the top of a property page displayed 

30 by that system. Releasing the mouse button when the outline is so positioned docks the property page into the property 
sheet system. As discussed immediately atxTve. a displayed property page in a non active window is updated, as nec- 
essary, to reflect any input by a user to a displayed property page in an active window. Using the docking procedure, 
the property page 14 in FIGURE 4 can be selected and placed back Into in the original property sheet system for re- 
display in display window 15. 

35 A visual cue. such as a dynamic icon 28 in FIGURES 5A and 5B. is provided to assist in the tear-away/docking 
operation. During the dragging process, the user is provided with a symbol such as dynamic icon 28 that shows two 
puzzle pieces. When the drag box is over a dock-site, i.e., over an existing property sheet system that can accept the 
property page being dragged, the puzzle pieces join and appear as a second display state 32, thus signifying to the 
user that the dragged page can be docked e.g., accepted into the that system. FIGURE 5A illustrates the dynamic icon 

40 in the first display state 30 wherein the puzzle pieces are separated, indicating that the drag box or geometric shape 20 
is not properly positioned for a property page to be docked. 

The invention uses the logic depicted in the operational flow chart illustrated in Rgure 6. Starting at decision box 
34, pressing a mouse key when the cursor is within a property page "tears" the property page and leads along the "yes" 
branch of box 34 to box 36. As the mouse Is dragged, that is. moved with the mouse button pressed, an outline of the 

45 property page is drawn on the screen. This process will continue until the user releases the nwuse button. Releasing 
the mouse button leads from along the "yes" branch of box 36 to decision box 38. which determines whether the torn 
property page can be docked, that is, whether the drag box 20 is positioned over a property page of an existing property 
sheet system. If docking is possible, the torn page is docked into the "target" system, as in box 42; if the page cannot 
be docked, a new property sheet system is created for inclusion of the torn property page, as indicated by box 40. 

so Rnally. in box 44. the torn page is removed from the original property sheet system, and if no other pages remain in the 
original, or source, property sheet system, the system Is deleted, or destroyed. In the remainder of the specif icatton. the 
object classes and coding to perform the above-descrS)ed operations are described. 

The present invention uses techniques of otsject-oriented programming. In object-oriented programming, routines 
are separate entities that include both data and functions, or methods, fa processing the data. Object-oriented pro- 

55 gramming differs from traditional structured programming, which relied heavily on subroutines, and in which data and 
the routines that handled the data were usually strictly segregated. Structural programming is organized in terms of 
computer details, such as files, record, and sorting algaithms; object oriented programming is organized in terms of the 
physical entities, the "objects." that exist in the environment in which the prot)lem is to be solved. The data and methods 
stored in a object represent respectively, the attributes of the physical object and the actions a object is capable of car- 
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rying out. Objects are related to classes; an object is said to be an Instance of a dass. A dass is not an object, but a 
template that instructs a compiler how to construct an actual object. 

Those of ordinary skill in the art of modern programming are familiar with object-oriented concepts such as encap- 
sulation, inheritance and polymorphism. Encapsulation refers to combining data and functions, or methods, that proc- 
ess the data into a single object, wherein the internal details of the methods and data may be largely hidden. 
Inheritance refers to a derived dass inheriting the features and capabilities of the base, or parent, dass. The derived 
dass can then be modified to suit a particular need. Polymorphism allows objects whose properties differ to be able to 
function together. That is. the interfaces through which objects exchange messages are standardized and not depend- 
ent on the exact internal wortdng of an object. Because of encapsulation, polymorphism and inheritance, object orl- 
ented-programming is a modular approach that reduces the amount of coding a designer of a new system or function 
needs to perform. Objects can be joined in a coherent procedure in which objects can be added, modified or deleted 
without a designer having to rewrite a whole application. A considerable amount of code written by others is reusable, 
and is often reused. For example, the Microsoft Foundation Qass (MFC) Library is a set of more than 100 classes 
designed to help C++ programmers write Windows-based programs. The present invention built upon dasses from the 
MFC version 4.1 library. 

Accordingly, described herein are only those dass definitions, and code segments, necessary for one of ordinary 
skill in the relevant programming arts, possessed of all the teachings herein, to make and use the Invention. Classes, 
objects and codes well known to. or easily aeated by. those of ordinary skill in the art or available in published libraries, 
such as MFC library, are not described, or if described, are only briefly discussed. 

The present invention provides for a sophisticated property sheet system that supports modeless operation and 
tear-away property pages. The system uses the standard system software oomponents illustrated in FIGURE 7. The 
components indude the application frame window 46 and the property sheet system 48. In general, property sheet sys- 
tems are Implemented using three components: a property frame 48A, a property sheet 48B, and one or many property 
pages 48C. These three conponents 48A-46C are related. The property pages 48C are the children of the property 
sheet 488; the property sheet 48B is the child of the property frame 48A; and the property system 48 is owned by the 
application's main frame window 46. Because the property frame 48A is typically a top-level window, ft generally cannot 
be a chiM of another window, but it can be owned. 

The present invention extends the standard property sheet system, such as that in FIGURE 7. by extending the 
standard dasses to allow the tearing of property pages, the creation of new property sheet systems, and the docking 
of torn property pages Into existing property sheet systems. The dasses are illustrated in FIGURE 8. 

The application frame window dass 50, labeled CACRFrameWnd in FIGURE 8. provkles management support for 
the property sheet system 55. The application frame window dass 50 provMes property page dock support, property 
page availabllrty handling, and property sheet system creation. The application flame window 50 constructs the prop- 
erty sheet system 55 with a creation mask that indicates which property pages 56 to create. Additionally, the application 
frame window 50 provides the notffkation interface used by the property sheet system 55 when property or selection 
information has changed in a property page 36. 

The property sheet system 55 is comprised of three distinct parts. The first and least significant of these compo- 
nents is the property sheet frame dass 52. The property sheet frame 52 is a mini-frame window that is used to house 
the property sheet system 55 window. The property sheet frame 52 allows the property sheet system 55 window arid 
pages 56 to be operated in an nnodeless fashion. The property sheet frame 52 aeates the property sheet 54. hkJes 
itself when dosed, and provides access methods to its owned property sheet 54. 

The property sheet dass 54 provides management support for the key property pages 56. This support indudes 
property page aeation. property page docking support, and property page update fadlities. 

The individual property pages 56 constitute the final component of the property sheet system 55. Each property 
page 56 provides specific edit f uncttons for a portion of the data exchanged with an apptication program. Each property 
page is derived from a base property page that provides appTtcation-spedric property page functions. The base prop- 
erty page provides tear-away page support, and facilities to update a keyt)oard or be updated from a keyboard. The 
t>ase property page also provides an iterative mechanism for setting property information for multiple keys of keypad 
annunciator 16 in FIGURE 2 to fadlHate disabling of contrds. 

Further elaboratk)n is provided below, in a separate section on each of the components. Class definitk>ns and a 
description of the instance variables and methods for the property frame dass, property sheet dass. and property page 
dasses are provided. Important code sections for the property sheet and property page dasses are listed at the end of 
the specification, and additional code, including code pertaining to modif kation of the application frame window dass 
is provided in an appendix. Coding for the property sheet frame class is not provided. 

AoDllcation Frame Window Class 

Coding fa porttons of the application frame window dass is provkJed in the appendix. 
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Property Sheet Frame Class - CPropertvSheetFranie:CMiniFrameWnd 



The property sheet frame 52 allows the property sheet system window and pages to be operated in a modeless 
fashion. The property sheet frame 52 can operate to create the property sheet, to hide itself when closed, and provides 
5 access methods to its owned property sheet. 

As shown in FIGURE 8 and in FIGURE 9A. the CPropertySheetFrame 52 provides the harness window for the 
property sheet system. The CPropertySheetFrame 52 creates, destroys manages visibility, and facilities nxxJeless 
operation of the property sheet system. 

The CPropertySheetFrame class 52 is defined below in Tables 1 and 2. 



Table 1 - CPropertySheetFrame Class Definition 




40 



Table 2 - CPropertySheetFrame Data Definition 





Numc 


Type 


Access 1 


45 




^^■CACRPropertySheet* 


private 






^^^ISiSHII^HHUH 


private 



Below is a description of the data and methods of the CPropertySheetFrame 52. 
Data: 

55 m^pACRPropertySheet: This data member is a pointer to the property sheet system that is aeated and managed 
by this frame. 

m.wCreatePageMask: This a data member s the initial page creation mask used to define this property sheet sys- 
tem. The page aeation mask is a bit field that indicates to the property sheet system which property pages to create. 
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MethocI?: 



CPropertySheetFrame(UINT wCreatePageMask): This method is the constructor for the CPropertySheetFrame 
class. The constructor will store the specified page aeation mask internally and use it later during the creation process. 
5 The constructor will initialize the m_pACRPropertySheet nnember variable to NULL 

-CPropertySheetFrameO: This method is the destructor for the CPropertySheetFrame class. The destructor will 
destroy the mj)ACRPropertySheet menrtber variable. 

GetPropertySheetQ: This method returns the mjjACRPropertySheet pointer. 

OnCreate(LPCREATESTRUCT IpCreateStruct): This method handles the creation of the frame window. This dass 
10 customizes the creation process by creating the property sheet system at this time. The property sheet system is cre- 
ated with the page create masK m.wCreatePageMasK that was specified during dass creation. 

OnCtoseQ: This is a method that intercepts the normal window dose behavior. The default behavior of the dose 
process is to destroy the window and this class. This method simply hides the window. The destruction of this dass is 
the responsibility of the CACRFrameWindow. 
15 OnSetFocus(CWnd* pOkiWnd) : This is a method that fomvards the focus handling to the embedded property sheet 
system if one is defined. 

OnActivate(UINT nState, CWnd* pWndOther, BOOL bMinimized): This is a method that fonwards the activation 
handling to the embedded property sheet system if one is defined. 

20 Property Sheet Class - CACR PrPDertvSheetrCProoertvSheet 

The CACRPropertySheet 54. illustrated in FIGURES 8 and 9B. provides support for the key property pages. 
CACRPropertySheet customizes the default property sheet behavior by providing automatic property page creation, 
property page docking support, and property page update fadlities. The CACRPropertySheet class 54 is defined below 
25 in Tables 3 and 4. 

Tabic 3 - CACRPropertySheet Class Definition 



so 



35 



40 



45 



SO 



55 
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Table 4 - CACRPropertySheet Type Definitions 



Mask 


Value 1 




1 0x00000000 




1 0x00000001 




1 0x00000002 




1 0x00000004 




1 0x00000008 




1 0x00000010 




1 0x00000020 




1 0x0000003f 




1 OxM£^ 



2S 

Masks : 

The following masks are used to define property pages that are used in the CACRProperySheet implementation. 

30 NO_PAGES: Specifies no pages. 

PAGE^ACTIONS: Specifies the Alarm Actions Property Page. 
PAGES_DISPLAYS: Specifies the Display Property Page. 
PAGE.PROGRAMS: Specifies the Program Property Page. 

35 PAGE_COMMANDS: Specifies the Command Property Page. 

PAGE_ALARM_LIST: Specifies the Alarm List Property Page. 
PAGE.ALARMjCOLOR: Specifies the Color Property Page. 
LEGAL^PAGES.ONLY: Specifies all the legal Property Pages. 
AU..AV^ILABLi_PAGES: Specifies all pages, legal or otherwise. 

40 

Methods: 

CACRPropertySheet(CWnd* pWndParent, Ult^ wPageCreateFlag): TTils is the constructor for the property sheet 
system. The constructor will invoke the CreatePage member with the specified page aeate nrwsk. 
45 -CACRPropertySheetO This is the destructor for CACRPropertySheet. The destructor will delete all ed property 
pages. 

OnCreate(LPCREATESTRUCT IpCreateStruct): The OnCreate handler automatically snaps this window to the cli- 
ent region of its parent typically the CPropertySheetFrame. 

PostNcDestroyO: This method calls the default PostNcDestroy handler and then deletes itself. 
so Crea[tePage(UlNT wPageMasI^: This method will aeates the property pages specified by the page mask. All cre- 
ated property pages are automatkally added to this property sheet. 

OestroyPage(Ulf4T wPageMask): This method will find the page with the specified mask, remove it from the prop- 
erty sheet system, and destroy it The page mask must specify a single page for this method. 

lsPageEnabled(UINT wPageMasI^: This method will determine it the page specified by the page mask is present 
55 In this property sheet system. This method will return TRUE if the page is found. FALSE otherwise. 

GetPageMasKvold): This method will return the page mask for aH the pages ed In this property sheet system. 

FindPage(UiNT wPageMasI^: This method will find the page specified by the page mask. This method will return 
the specified page if it Is found. NULL otherwise. 

TearOffPage(UINT wPageMasI^: This method will request the main frame window to create a property sheet sys- 
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tern in the specified page masK, remove the specified page from the property sheet system, and if the property page 
removed is the last on kill this class. 

UpdatePageControl(void): This method provides a work around to a MFC 3.0 bug concerning the automatic redraw 
of the page control used in the property sheet system. 

5 

Property Page > CACRPropertvPaQe: CProDertvPaae 

The CACRPropertyPage 56. as illustrated in FIGURES 8 and 9C. provides the core behavior for the key property 
sheet system for the process control application program. The key property sheet system is used to configure the keys. 
10 of the keypad annunciator 1 6 in FK3URE 2. CACRPropertyPage 56 provides tear-away page support and facilitates set- 
ting of properties from and to a target data source. 

The CACRPropertyPage class is defined below in Tables 5 and 6. 



IS 



20 



25 



30 



35 



40 



Table 5 - CACRPropertyPage Class Definition 



45 



50 




HWNDhWnd, 
LPRECTpRect 

HDC hDC, 
LPRECTpTrackRect, 
BOOL bKillTrack 

LPRECT pTearOflERect 



UINTnFlags, CPoint 
point 

UINTnFlags, CPoint 
point 

UINT nFlags, CPoint 
point 



Returns 


Access 


Yiitii 
al 


Nothing 


public 


no 


Nothing 


public 


no 


Nothing 


public 


yes 


UINT 


public 


no 


void 


public 


yes 


void 


public 


yes 


CACRProper 
tySheet 


public 


no 


void 


protecte 
d 


no 


void 


protecte 
d 


no 


void 


protecte 
d 


no 


void 


protecte 
d 


no 


void 


protecte 
d 


no 



void 



protecte no 
d 
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Table 6 - CACRPropertyPage Data Definition 



Name 



iPPBliiiiii 



V .v...,v}\. J 





Access 


RECT 


protected 


BOOL 


protected 


BOOL 


protected 


BOOL 


protected 


SIZE 


protected 


RECT 


protected 


POINT 


protected 


UINT 


protected 



Data : 



m_rTrackRect: This variable s the property page tracking rectangle during a page tear operation. 
m.blsTracking: This variable indicates that the property page is in the process of being torn off. 
mJ)lsTearable: This variable indicates that the current property page is tearable. 

m_bDitheri3St: This variable indicates the state of the last drag track render operation. To maximize visibility the 
track rectangle is rendered in a combination of dithered states and non-dithered states. 

mjBizeLast: This variable s the size of the last track render operation. 

m.rectLast: This variable s the rectangle that was previously rendered during the drag operation. 

m_ptStartPoint: This variable s the starting point of the drag operation. The start point will maintain the relative posi- 
tion of the drag rectangle to the mouse. 

m_wPagelD: This variable s the page id of this property page. The page \6 is defined on creation of the property 
page. 



Methods: 



CACRPropertyPage(UlNT wPagelD.UlNT nlDTemplate.UlNT nlDCaption): This is the constructor for the 
CACRPropertyPage dialog. The constructor requires specification of the page ID. a dialog template, and a caption. 

CACRProperlyPage{UlNT wPagelD .LPCSTR lpszTemplateName.UINT nlDCaption): This is a constructor for the 
CACRPropertyPage dialog. This version of the constructor albws for the specification of the template using a string. 

~ CACRPropertyPageQ: This is the destructor for the CACRPropertyPage dass. 

GetPagelD(void): This method returns the mjwPagelD member variable. 

BeginPropertySet(vold): Tfvs method provides a hook for derived property page classes to initialize data state 
information to properiy reflect data values under multiple keys. 

EndPropertySet(void): This method provides a hook for derived property pages to end the property setting process 
by reflecting collected state information into the property page controls. 

GetPropertySheet(void): This method returns the parent property sheet. This method wilt ASSERT if the parent 
property sheet is not of CACRPropertySheet style. 

aipRectToWindow(HWND hWnd.LPRECT pRect): This method will dip the specified rectangle to ttie specified 
window. The method will maintain the size of the specified rectangle if possiUa 

Track(HDC hOC.LPRECT pTrackRectBOOL bKlllTrackaFALJSE): This method performs tracking for the property 
page drag^ear operation. 

TearOfTDiakjgCLPRECT pTearOff Rect): This method periorms the property page tear operation. It determines it the 
specified rectangle represents a tearable state and if so performs the tear operation. 

OnLButtonDown(UINT nRags. CPoint point): This method handles the left mouse button down processing. This 
method will start the property page tear operation. 

OnLButtonUp(Ulf^ nPlags. CPoint point): This method handles the left mouse button up processing. This method 
will end the property page tear operation. 

OnMouseMove(UINT nPlags. CPoint point): This method handles mouse move processing. This method will drag 
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the page tear rectangle if the mouse kxjtton is pressed and the page tear operation is undenA/ay. 
K^Y property P?fl^ 

5 In the application described here, wherein the property pages are used to exchange information about, and to con- 
figure, the keys of keypad annunciator 16 in FIGURE 2. the key property pages are derived from the CACRProper- 
tyPage base dass, as shown in FIGURE 10. TTie property pages provide specif ic edit operations for the key data. 

Each property page will be implemented in a similar fashion. In general, each property page will provide the follow- 
ing interface, as set forth in Table 7. 



Table 7 - CACRGenericEditPage Class Definition 





Niimc 


I^aramcicrs 


Rcuinis 


Access 


■ Virlii 1 
al 1 


15 




^^^^ UINT nIDTemplate, 
^^^H UINT nIDCaption 


Nothing 


public 


no 


20 




LPCSTR 
^^^^g IpszTemplateName, 
^^^H UINT nIDCaption 


Nothing 


public 


no 


25 






Nothing 


public 


yes 








void 


public 


yes 


30 






void 


public 


yes 



Code sections for the property sheet and property page classes, as well as code sections pertaining to modification 
of the application frame window dass. are provided in an appendix. The code is written in the C++ programming lan- 
guage, but can be used as the operational foundation for other inplementations. 
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C-H- Code forCACRProD grtvShect Class 



//♦•••••••••••• • 

// • • • •••• 

n 

ti Cltts: Cc«*tcPaqe 

// Description: Create tKe property pa^e 'or this usk and add it to the ayscea. 
// This routine will create nultiple payes iC nultiple aasks are 

// apeciCied. 

// 

// Returns: Bool 
// 

// • • 

A C!<odelessPropertySheet::CreatePa9e(UXHT vPageHask) 
CPcopcrtyPaqe* pPage; 

// 

// Otcermine If the individuaX page types 

// are defined and create and add then to the 



// sheet. 

// 

i£ (wPageMask & FACC.^XOMS) 

pPage • new CAlflActionaO; 
Xdd?a^e(pPa9e) x 

J 

if (upageiUak ( PACC.OISPIAYSI 

\ 

pPage - new CDisplayListPageO ; 
AddPage (pPagel ; 
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) 

ir (wP«geHA4k t PACE rROCRAHSl 
I 

pP««« - n«w C?re9e4aLUcra9«() t 

IC <wP«g«tUsk 4 PACE COeOtAHOSt 
I 

pPA9« - av** CCo«Mn4Dl9(|f 
^ MdPA9«{pP*9«|/ 

U (uP*9c(Usk & PACejaAIM.LXST) 

pPa9« • new CKl«nLL*cOf 
Add?ft9c(ppA9e]i 

I 

if (wPageKAsk 4 PACE KMX COLOR) 
( 

pp«9« - new CNewAl«nColoc()/ 
AddP«9«(pPA9e) J 

1 

I 



// 

//•••••••••• 

t • 

Method: DestcoyPaqe 
,. D«scciptlon: Thl4 Mthod to«sC4 the property pjge *jaoei«ted with this Msk. 

This is used vhcn « property page hat been rtooved Ccea one sheet 
// 4r.d put into another sheet. 

// 

// Returns: Bool 
// 

// • 

void CModclessPropertySheet: : Destroy page (UZHT wPageKask} 
CPropertyPage* pPropertyPage; 

// 

// Get It. Remove It. KILL It. 

// 

if ( (pPropertyPage • rindPage (wPsgeHaskM !- NULLl 
{ 

RcnovePagc (pPropercyPage) .* 
delete pPropcrtyPage; 



// • 

//• — • • 

// 

// Class: rindPage 

// Description: Get the property page pointer ba>sed on a Msk 
// 

// Returns: Bool 
// 

// 

opertyPage" CHodeLessPropestySheet; :FindPa9e (UIN7 wPageMask) 

CACRPropPage* pPage - null/ 

for (int i*0/ KCetPageCoontOi I**} 
i 

ii 9^ 1 the guy we ««nt7 



// 

f/*"*'*' mmill 

Vs CJtodeXesaPropertySheet 

// Description: This deClnea the core vedeLess property sheet. 

// 
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•fine 

f<l«£in« 
•dcCln* 

•dtCiiM 
•d«CU« 

Idttiaa 
•tndlf 



MO »ACCS 
9f£t ACTIONS 

PACc^oispuors 

PACC'CQKMAKOS 
VACC JOMUt LIST 
PACC^'jOARMjCOtOtl 



OkOOOOOOOO 
0x0000000 L 
OxOOOOOOOZ 
0x00000004 
0x00000000 
0x000000X0 
0x00000020 



LEGAl fACESjONX.Y 0x0000003 £ 
AtbJiVAtXABIX^VACCS Mttttttt 

XXCAL rACCS.OMLT OxOOOOOOlf 
ALLX^AXLABLC^eACCS OxCfCCfCdC 



cUsi CModel«ssrcopercySh««c; 



class afodeIessProp«rtyShcec : public CPcop€rty$h««t 



prlvste: 

CXc ybo« rdCo r « * 



a jpOwn e cXe ybo « cd ; 



public: 

DCCZAM^DYliAMXC (CHod«Ies sf ropeccyShee t) 
" CHodelessPceptrtyShtct 
*<Mod« I« t sPcop« rt ySlke 1 1 



// Accributcs 
void 

void 
sooi, 

CPropcrcyPa9«* 

void 

void 

void 



CceateP«9« 

(>escroyP«9« 

XsP«g«Cn4bL«d 

CecP«9eH«4k 

rindP«9« 

ToAcOf CPi^e 

UpcUcoPsgtConccol 



(CHod* 
Ui 



pMndPArtnt«UIHT wPageCresteri«9); 



(UIHT wP«9cfUsk)i 
(UIHT wPsq«(Utk|} 
mtn uPagttUlk) t 
(void! » 

(UXWT wPigtKsskl; 

WIHX wP*g«!Usk,LPRSCT pT««cOf »ecc) ; 
ivoldl * 



SecProp«ctUsrcotiXeybo«rd {CKeybo«rdCor«* pKeybo*rdl 



a I ((pPage • (CACKPropPA9«*)CetPage(i)) HULL] C« 
(pp«9«->l sKlndO£ (kUMTXHCjCLKSS (CACRPropPago) |) 
(pPag«->GeCPA90XOO t uPageKask) I 



rccurn pPage; 



) 

ASSSXTt?PagB !• HULL) ; 
rtturn pPage; 



// If w« 4C« asking 2or a HULL page sooc 
// bogus is going on. 



// • * 

// 

// 

// Class: XsPageCnablod 

// Ocscripcion; This routine loops through the p«g«s Associsttd with this 
// dialog system and detamines It they ere present. 

// Mtttsns: 
// 

// 



Bool 



ftOOL CtodelessPropectyShset::XsPagetRabled(UlirT vpegeSUsk) 



I 



caCftPropPage* 



pPage ■ HQlLi 



£er tint i-0« KCetPegeCottntO i 
t 

7/ htk X the gay we «raat7 
iC I (|pPa«e • (CACKPropPa9c*)C«cP«q«(i|| |« MULL! ts 

tpr«ge-> tsKindOf (RUMTIKE JTLASS (CACRPcopPagel ) ) (« 
(pPa«e->CetPageX1>U ( wpageMaskI ) 



return TRUE; 



return PALSCi 
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10 



IS 



35 



// • 

// 

// 

// Class: C«c»«9«iu«k 

// o«tcrlptlon: TMa rewtlns loops chreugti tho pAfas ossecistcd with this 
di«lo9 aysccA «nd eoilocts cheir p««« msU. 

// Rstucas: OXNT 
// 

// 

OIKT Qlodel«s»Pcop«ctySh««c: :C«tP«9clteak(void} 

OZMT wpa^ttitJk - 0/ 

CACR?ropP49e* pP«9e • KUXX; 

Cor <iac i*Oi i<C«tP«9tCounC ( U !♦♦) 

// Am t tho guy w« waqcT 
U ( ((pP4ge - (CACRPropP49f|CttP*9e(l)} 1* HUtX.1 44 
<pP«9«->tsKlndOf (HtnrtZMC^CtASS (CACH?cop»*gt| ) I I 
vPageNask |- pP4ge->Ca(ragcI0() i 

I 

c«tum wPagcHaaki 

» 



CIass: pageChsngtd 

// Otscciption: This routine Is cailod by th« Property pagaa idwn sooethlng 

// has occured that changes their data. tt« will coll the keyboard 

^ // core so he nay updato his Infornation. 

// 

// Returns: Nothing 



25 // 

// * 

// 

// Hethod: TearO£fiPage 

// Oescrlptloa: This routine r«Mvos the revested page fro* this sheet 
«nd tells the (raao to create a ncv one. 

// Recurns: Nothing 
// 

30 // * 

d a!odelo*aPropertySh€et::TearOf£Paga(OlliT wPagcHask.lPRECT pTearO(tRect) 
crraKsUnd* pNewFrane; 

tn !- HOLL)"*^"** ■ l<:«'"«««n<l->^«CetMalnWirvdow().>AddPropertySheecCCetOwaerKeybo«rd().«PageHask.p7earOI 

i 



// Xe it is the lost page we should comIc 
// sttdde 

i£ (CetPageCountd — 11 

Get ParaaC ( ) ->>0e a t roywindow ( ) ; 

//- 



40 // Gat It. Reaove Xt. KXLL Xt. 

// 

•Ise 
C 

OestreyPage (wPageMask) ; 



// 

// Put the now oa« on top 



^ IS fpMewrrane !• (crraaeWnd-lCetParcntO ) 

pNewrran*'»>eringWindowToTep() / 

) 

» 

1 



50 



55 
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// • • 

// 

// Method: Up4Attr«9«Contrel 

// 0«scciptLon: Tht* Mthod terces the control used in the property pa^** 

// bt rodravn. 

// 

// Rotttcna: Kothin^ 
// 

// ♦ • 

void CKod«lc»arcop«ctySh«>C: :Updat«ra«cContcoLlvoid) 
01 tabKoM.SttCucScKa taMtow.CotZtcaCount (l-D f 

) 



C-H- Code for rACRProncrtyPage Class 



// ♦ ' 

//••••• 

// 

// Class I CKCftftopraqe 

f/ OcsccLpcion: This daSinas tha alacn eoLoc dialog. 
// 

// 

class CKeyboardCosc; 

class CXCKKey; 

class CModelassPropcrtyShect; 

class CACROocumnt; 

class CACRPropPa^e : public CPropertyPaqe 
CSCIARe DYltM(lC;CAta?rop?age) 



protccttd: 
P£CT 
BOOL 
BOOL 
BOOL 

Site 

RCCT 

?OIHT 

UINT 

BOOL 

BOOL 

BOOL 



s^rtrackRact; 

;i2^IsT««rabl«.* 
a^bOitharlast; 
cTsLxcLast: 

a~p:ScartPoint: 

fa^bCAsblcTcacklng ; 
o^Se ItctedKcyCount 1 
a"b:stnitedi 



// SysteM defined user a«ak 



// Construction 
public: 



victual BOOL 
virtual BOOL 
UINT 

virtual void 
victual void 



CMCRPropP«9« 
CACBPcopPaqa 
-CACRPropPaqe 

OnSct Active 

CanCLos* 

CetPagelO 

Sc tPcoport l«srronXeyboa cd 
SctXcyboacdrroarcopcctles 



(OXKT wP4fcI0,UINT AXOTe.-platc,UIUT nlOCaption-Ql j 

(LPCSTR lpstTeBplateHaa««'JtKT ntOCaption): 

Ol 

U; 

(voidi (return TMIC;); 
(veldt 1 

(CKeyboardCoce* pICayboard) 
(CXoybo«rdCece* pKayboard, LOttS IHint-ODt 



virtual void 
virtual void 
virtual void 
virtual void 
victual UINT 



B tfi nPr ope c cySe t 
SatPropactyfronKey 
Sa tXe'yrcottFroparty- 
EndPropertySct 
Ce tUndoOpe cat lonIO 



CKodaltssPropertyShtst* GatPropactySheet 
CACROocuacnt* CetOocuaent 
CKeyboacdCorc* CetXayboard 



(voldXIi 

(CKCMCey pKeyX) 

(CMCfUCay* pKay^LOKG IHint-OMI 

(void) ( I 

(LOHC iHintKratum STR_XD_CDIT_UKOO;} ; 

(void) ; 
(void) t 
(void) ; 



// Oialo9 Data 

// ( (MX_OXTA<CAC»PropPa«a I 
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//I lAnC.DATX 



protectt4: 
//nAIXJVZRTUJa 



// iKpImntition 



o»»*«9« MP funcciolu 
// ( ifSXjaC (Cw:RPropP*ge| 

virtual BOOL OalnitOl-log j), 

*fi«_a3g void SMoSieHw '^rJ*'*' P*^"'* ' 

/njhix KSG wtottJeHove (otHT nri*,*, cPoinc point), 

Inlin* UIHT CM:aPxop?*qes :CceP«9eI0«vold) 
return n_w?«gcZO; 



I 

lendiC 



// 

//••• 

// 

// Hothod: CACa?ropP*5«::CACRPropP*gc 

// Oejcription: this routine constructs the ACFC Preporty Pige 
Returns: Nothing 

// 

// 

CACRPropPs9e::CACftP:cpPage(UtHT wPsgcIO.UIferr nXDTespUte.UtKT nIOCsption) : CPropertyPsge (nZDTce^Ute.nZOC 
I 

n^wPsgelD - wpagelO: 

Bi"hEr.«blcTrjcJiir.? • rAJ.SC; 
n_bIsTrackir.7 - TALSE; 

B^^IsTeArablt - FALSE; 

m^bDltherUst • fALSE; 

m^siseLast.cjc - n alzeLast.cy • 0; 

::SetR«ctCaptyUa rectLast) ; 
a_Sel«ctedX«yCount - 0; 
a^bXsInittd • rXLSS; 



//( (Arx_OATA_lKtT(CA=RPropP«ge) 

// HOTS: the CUJsUitacd will Add aeB±ec initial Ltat ion here 
//UAFX^OATA IH:7 



// • • 

// 

// 

// Method: CACRPrapPsge : iCACRPropPage 

// Description: This routine constructs the ACFC property Page 

// Returns: Nothing 
// 

// 

''^PropPage::CACRPcopPage(rFCSTIt IpsxTeapUteKane.tlXUT nlOCaptlon} : CPtopertyPagedpstTevpIateSiAme^nlDC 

I 

// { IKFXJiKTA INIt (CACRPropPage) 

/f HOTtrthe Ciasswizacd wllL add neaber inltialixation here 
//) »AnC_CATA_:stT 
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•••••• 

// • • • 

// CUi«: OfiLBucconOown 

// D«scriptlon: T«»r *w*y this posmp and umX% a aodvless dltlo? ouc of It . 

// Rcturnj: BOOL 
// 

// • ,„„ , 

void CM:XPcapPage::OaL8utconOewn(qiMT nrU9s« Cfolnt point) 

KHKO hDesktep - ::CctDcsletopUliidew(|i 

le CCetrarenC(t->X3UlndowVl3lbl«(] cc hOejktop) 

HOC hoc - ::GecO(Xx(hDe3lctop«NnLL«DCX_PAAeilTCLXP); 

// Render the popup cutliae 
G«eCU«otR«ct(4ai cTrackRecc}; 

: :KapVladowPoiAtT(CetSa£ellimd() . hOesktop, (tPPOXHT) to cTr«ekJiecc.2) i 

B_pcsc«rt Point • point! - 

a bljTrackin? - TAOC; 

A'blsToarablo - rKLSC; 

a^b91therL43t - lALSGi 

: :SttRectCaipty C4A_ceetLaat) ; 

a^slzeUst.cx - n^aizeLaat.cy " 0; 

: :S<cC«ptuca (GetSaSeHwnd ( » ) ; 

// Reader the popup outline 
7r«sk(hOC, lo^rTraekRect) ; 

// Release the display contex 
: :Rele«seOC(hOesktop,hDC} ; 

else 

r?ropectyPaqe: :OnLButtonOown(crl49s. point); 



// • 

//••••• • 

// 

// Class: OnLButConUp 

// Oescriprion: If crackin9 a popup nake a modeless dlaioff out ot it. 

// Returns: BOOL 
// 

// 

void CACR?cop?a9e::OnLButtonUp<UtNT nriags, CPoint point) 

If (ajbl a Tracking) 

;tSC7 rClientRect; 
SecCXlentRectUrCiicntRecc) ; 
KV»o hOeaktop - : :CetOesktopHlndov()f 
HOC hOCf 

ASSERT (hOeaktopi I 

hoc - ::CetOCEx(hO«aktop«HULL,DCX_PARCiaClEP)i 

// Undraw and xeleaae de 

•rack Choc, iqi^rTraekRect* TRUE) t 

: :ReleaaeOC(hO«aktop.hOC) i 



// Create the g«deleaa property 
// sheet dialog here. 
If l(aJ>IsTearable) 44 ! : :PtXnRect(4rCllenCRect,a DtScartroifttI) 
TearOefOUlog(4a rTrackReetti 
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K_bIjTrackln9 - nosC; 
::R«l.taaeCApCure() t 

vise 

CProptctyPage : :On£fiuttonUp(nriAgs« point) i 



// ••••••••• •••• •••••••••• 

// CIms: OnHoiMtKov* 

// Description: Tr*ck the popup 1£ It being toxn my, 

// Retarns: BOOL 
// 

// • ; , 

void C»JCRProp?age::OnHeuaeKove<UIKT nFlaga, CPoint point) 

RCCT cCIientReeti 

GecCllentRect(4rCIl<ntRect) s 

It la btsTreeking) 

< 

KWO hOeiktop - t:CetOesktop«lndoif03 
HOC hoc.- 

ASSERT (hOesktop> I 

hoc • ::GeCOCEx(hOesktop.in)LL,OCX_PAREliTCL:P); 

if (! : :»cZnReet (&cCli«ntRect*polnc) ) 
( 

inc nOX.nDY; 

// if (.i_bI«T«*r«bIe) 

trackOiOC. (m_zTr«ckRcctl ; // Ondr«w 

II RccelculACe the tracking leccangl* 
nDX - point. X - a_ptSt«rc Point. x; 
no? - point. y - n^tStActPoiot.y; 

: :C«SsctRect UB_rrraekRect.nOX,nOt) ; 
ClipReetToWlndow(hDeaktep, &a_cTr*ckReett / 

B^cStartPolnt - point « // Reneber this poinc 

7rack(hOC,tm cTrackReet); // Redrev 
::jlele4»«0C(h0e9ktop«hK); // Release 

a bIsTeazable - tRUE; 

I 

else i£ (n bXsTearable) 

( 

Track (^0C« SOL cTrackRect.TRUC) ; // Undcaw 
a bIsTearable - FALSE; 

) " , 

) 

else 

^ C?cepertyPages:OnNouseMeT«(nriags. point) ; 



tdeCiae CX BOROCR 1 
•define CT^BOROCR 1 
•define TXTLEMSXCHT 16 



// Class: Track 

// Description: Render the tracking rectangle in XHOR node on the specified 
display context. 



// Returns: BOOL 
it 

11 
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vou CACRPcopP*q«!»Tc»c»t(MOC hOC^ttRECT pTC4ekll<Ct,S00X. faKlllTcackt 

CCC» pOC-<OC::rro«HA«ll,(hOC» I. 

fl defAdlt CO thin fcMW 
csii« jiK«(CX_Boaotsi, cr boudcmj 

// dvte'rmlnc new rccc end «iKC 

CRccc r<ct# 

CBrush* ptfhitcBruih - CBmsht :rro«IUodi«UK8ll0SMI : :C«tStocJiObiect(«HOT mr«i.. » 

camsh* pfiru4h - puttiteBruahi 
HCURSOA hCurAorr 

// Sec track net sias 

r«ct • *pTr«ckftccC; 

// Oi« Chick Cr«m IC «r« not ov«r « dockino 
// JiCtt • ^ 

if (ACK;etiuinWiiidow(l->C«fiOockftr«et| •« MOUI 

siu.c« - C«tSyateMcrie«|SMjCXrMME| • CJC BOROCR; 
aixe.cy • CctSysttt«Hetrlea(5MjCYnuu«E) - CrjftOROCR; 

pBtush • pOithccBruah.- 
^ hCucsor - A£xGetAppC)->Lo«4Cuc«or|XDC_M0T0OCIXO}; 

«ls« 

hCursec - AfjECctAppO->LoAdCttrsox(ZOC.OOCXeo)i 
If (bKUllMCk II lB_btjT««rabl«) 

«ist*CK - aitft.ey • 0; 
^ hCtttaoe • RexC«tAppO*>LMdStand«rdCu»or(X0CJUUUWl: 
: iSctCiirsoc (hCucser) > 

^ ^ <te*»' it *nd ctaenib«r X«st aiz* 

p3C->0r«w0r«9Rccc(&r«cc, »itc, «a ccctUst, a sit«Ust, 
a rcctUsc - teec.**"'*"**' •.bDlthlrLajt T pOithccBnuh : piihi«Bruihl ; 
ei%iieUst - si««: 
^ oJ»Dlch»rL«sc - (pBrush ~ pOith«rBcuaM ; 



// • • , 

//••.•♦.•.•••.,....,,,»»,,,,,,,»,,,,,^^^,,^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 

// CUj«: ClipRectToHindow 

// Oeseeiption: this routine clips th« aptciCitd r«ct«nql« to the specified 

' ' window* 

// 

// Returns: BOOL 

// 

// , 

volC CACRPtopP*qt::CllpR«ctToMladow{KWNO h«nd,LPRECT pRtct) 

cCLitntRect; 
lot nWidth.nHelqht; 

lirnde^ wu_X?p 

: :CetCUcatRccc (bHnd* txCliefttiUct) i 
.ae 

: :CetVindowiieet(hirnd,crClltntReet) ; 

ICRdif 

RVidth - pR«cf>ri«ht - pReet->l«eci 
aK«i9Kt - pR«ct->bo«too - pReet->top; 

// Clip cop and bottoai 



if lpRccc->cop < cCiientRact.cop) 

pRecc->cop - rCllentRect.copf 
^ pRoec->bottoM - pR«et->cop ♦ nHvl^ht; 

•laa if (pR«ct->boctoa > cCLientRact.bottoai) 

pR«et->botcoa - cClicneRect.bottoai 
pRecc->cop • pRect->botco« - nKaighc; 
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it Clip UCc and ciqhc 
LC (pftcct->l«Cc < cClUotEect.lceo 

pRecc->leCt - rCIl«ntRcct.left: 
plUcC*>cl9ht - pA«cC->l«£t AUidCh; 

cl9« if (pliccc->riyht > cCiicncmecc.ciQHt) 

pR«cc->ri9hc - tCIlentRcec.riqhtx 
plt«ec->l«£t - pRecc-*>ci9Ht - n«ldthi 

1 



// ** * • 

// • 

// 

// Class: T««cO£fDUlog 

// DescrlpcLen: This routlae ersstcs another vtrsion of this dislog^ only la 

// nodeless torn. 

// 

// Rcturni: BOOL 
// 

// 

•define «lK_Ktw_DELTWt S 
fdetine MIM_MW_C£LTA1C S 

d CRCRPropPage: :TeArOCfOlAlog(LPAecT pTearOf fRect) 

* KWHO hO«aktop - : :C«cDeslctopHlndOM(» f 

R£CT rClLtncReet; 

CHodelessPropectyShcec* pPcopertySheet - CcCPcop«styShe«t() : 

// 

// convecc the cli«nt coords to th* 
// desktop coords to determine iC the 
// tracking window has Aovad enough to 
// tear it off. 

// 

CetClieRtRect(6rClientRect| ; 

: :Map'41ndowPoints (GetSaf eHwnd U .hOesktop. (LPPOIKTI (rClUncRecC. 2| : 

// 

// Gee this pages I0« create a new property 
// sheet with it« and destroy the page. 

// 

If (pPropercySheec) 

pPropc r t ySh e e c - >Tea rO C f Page (Ce t Page 10 1 ) . pTea tOf f Rec t ) : 

\ 



it*** * 

// • 

// 

// Class: Ce t Proper tySheet 

// Oeseclptlon: This routine returns the parent property sheet in a digeseabie 

// format . 

// 

// Returns: BOOL 

// ^ ;^ 

CHodelessPropectyShtef CACRPropPage: :GetPropertyShect (void) 

CVnd* pHnd - GetParentO ; 

CHodeXessPrope rtyShee t* pPcope rtyShee t > 

- return ppropertySheet; 
return HULL; 
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C-^ Code for Anplir^K^^ — 



// • 

// 

// 

//, Mtthod: M4Pcop«ccy$ht«t 

// 0€ script lofi: This reuclnt cr««t«s « CrAM window with pcopercy shctt. 4nd 
// populates it vith «v«il*bi« pcoparty p*q«s. 

// 

// Returns: CProp«rtySht«trr«w* 
// 

CPcop«ccySh««trc4M* CA:»2Uinrxatt«::Addrrop«rtyShe«t(CKeybo«rdCor«* p^etivtK«yho«rd«ttIHT wPA9tiUsk,i.riicCT ppro 

pcctyftecti 

I 

crrop«rtySheetrr*M* pPropcccyShoctPrAae-tniLL; 

// K v«lid keyboard is required 

ASSC«T(p*ctiveKeybo*rd !- KULLK 

// It the user is cresting 4 stsndsrd property Crtae 
ve shoul4 9ivc then sll Che «v«ilsble p«9cs 
if (wp«geH««k " ALL AVAZLXBLC PKSCS) 
wpsqeMASk - CecXvsilsblePsQcHaskn ; 

II {vP49«l(«sk KO^PJiCCS) 

return TALSC; " • 

// Oe tec nine mc csn dock this sheet to «n oKistinq 

// Ccsxe. w« «re in dockinq oodc it the pPrepertyRecc is 

// specified. 

Lf (pPropertyftect && ( (pP^opertySheetrr«»c-CAnOock(pPropertyRect) I HUtL)l 
i 

CHodelessPropcrtyShee;* ppropertyShect - p?vopertySheetrracit->Cet?rop«rtySh«ec(l ; 
pPropectySheet<->CrcsteP49e (wp«gcHs9k) ; 
liCndeC OONTRCIHIT 

pPropectyShcet->SetSvaerKeybo«rd{pActiveKeybo«rd} ; 
pPropectyShcef>SetPr3pectiesrreaKeybesrd (pAetlveKeybosrd) ; 

lendi£ 

pPropertyShces->'Jpd«tePs9eCentroi I ) ; 

else 
( 

// w«;ch out Cor thQse exctptoins 

TM 
{ 

CRect cect<0,0« 0. 0> : 

CStrin^ strTitle; 

// Create this fuy end position it. 
pProperXyShce;rr«s« - new CPrope?tySheecrr4oe<wpe9etl«sk).- 

strTltle.SsptyO; 

if (!pProp«rtySheetrrAae->Cre4te(HULL, strTitie.HS^POPtt? 1 WSjCArriOH I tis SYSKCHU. reet. this)) 
delete pPrdpertyShectrrsae: ~ ~ 

tfpdjcexeypropertyritie (pPropertySheetfreoe. pAcciveKeyboecdl t 

// Znitisllte the dsts 
pPropertySheetrr4»e->CetPropettySheet (1 ->SitOwnorKeybo4rd(pActiveKeybo4rd) ; 
pPsopertySheetrrsve•>CetPropertySbeet (l->s«tPropertiesrco»Keybo4rd(ptetlveKeybe4rd) f 

It If 4 property rect is specified use it to 
// position this guy 

iS (pPropertyftect) 

pPropercySh«et;rr4ae<>>SetMindovpos CHOLL, pPropectyRect->lef t, pPropertyRect->top* 0. 0, SUp NOSlXCtS 

WP^HOtOROERI ; 
" else 

pPcopenyShtetrr4m«>>CcnterWindo»«(ACflCetOi«loQCenterWindow(| | / 

iC llpPrepertyShe«trr*CBe->IsWlndowviAible(l) 
pPrope;ty$hcetrc4»e*>ShowWindow(SW skow| i 

I 
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* delete pProp«rtySh«etrr»m«i 
pPcoporcySb««trr«»e - HUU./ 



I 



'/IIIIIIl* •.••••.••»••••••••••••••••-• 

// Slscxtpdons Tnti routine celcuUtea ihft «v«lUbU paqi aeaks by enimeraClng 
*ll Che child property fc«aes. 

Rccucnc: OXHT 

// • 

// 

UIHT CACWUinrr*»e: :C«tX¥«tUbUP*qeM*»kCvoid| 

^ UltC wrA9«M4Slc « IXGM._rACSS.OHt.Yi 
CWntt* P«nd - this; 

// Loop through «11 the child window and find the 
// frsMS and «4d their pAge lUak to this pege oasI;. 

while IpUnd) 

* if I (pWnd->X«iandOClwmTtMEjClASS<CPropertySheetrr««cm • 
( pKnd->Cet Parent n->CetS»f€Hwnd( J CcCSafeHwtidO ) I 

CPropectySheetrreae' pPropertyrr»ne - iCPcopectySheetrraiW ipw.id.- 
OlodeLeisPropertyShccf pPtopSheec - pPropertyfrenc-XIetPropectySheetO 

wpaqeHesk 4- -pPropSheec->CetPiigeM4slt(J ; 

pWnd - pWnd->CetHext«indow(©<JWNOPREVJ; 

I 

returr wPAqettoak: 



// 

// • 

// 

// Method: CenDocX 

// Description: This routine detemines if we dock the specified frewe to 
an existing Creoic. 

// ?.e turns: CPropertyShectFrsKe- •> Oocklnq ttm if one if foond. 

// 

// 

• define OOCKX^fUlZ 10 
^define OOCKY^tUIZ 10 

CPsopertySheetrrame* CAdWAlnfrsfte: :C*nOock(lPfi£CT pPcopertyRect) 

* C?ro?ettySh««crrA»«* ppropertySheetrr*ae-KULl.; 

mtir MP«9cM*sk • LEGAL PACES JONLY; 

ascT rT«»tRect - •pPropertyRtct: 

// reduce the test tect 
: : :nf iateftect (&rTestRect, 'taafXjmx,'WXtjm\ i 



ff Loop through ell the child window end find the 
// treaes end edd their Psge Mask to this pAg« nASk. 



while (pWndt 

' if ( (pWftd->IsKindOfCRWTUtt^CLAS$CCProp«rtySheetrr*aie))l »4 
(pMnd->GetPAcentO->GetS«f«Hwnd(l — CetSsfeHimdO) ) 

* RECT rUlndowRecti 



Copyright: 1996, The Foxboro Company 



24 



EP 0 813 139 A2 



^ pWiKi - pttnd->c«cK,«twiodow«a#_Hiaio«irvw 



return HUH; 



// • 

91 

// 

// MtChod: SyncProp«rcySti««Cft 

// O«scrlptioa: This roudnt myncs tin property sheets up with the currene 
// selection stete of the keyboerd. 

// 

// Returns: Nothing 
// 

// • • 

void CACWUinrseae: :SyncProperty Sheet s(CXeyboerdCore» pXeyboerdl 

// Gee the eetive ksytaeertf if one is not specified. 

(! pXeyboerdl 

pKeyboerd • GetKcciv«K«ybo«rdC) i 

// Sync each property freae if • Uytooerd is 
// specified. 

if :pKeybe«sdl 

nvA.'l£?3SXTXOH;HrO rr*me?osltionInfo; 

rr»r.eeo»lttOftIt>«o.hMindowOoTopOt - KWMO^TOP; 

r;«ecPositionIn£o.hOcferPosition(n£o - : :B«9iaOefecttindo«?os(10} ; 
rc«3tPQjltlonIn£o.hP*renc - CetSefeHvndO; 

rr*ae Posit ion Znfo.pKsyboerd • pKeybQScdi 

rrAa«?ositlonlnCo.bZnvaLld«te - nOSC; 

rr«sePoaiciQnZn£o.pSccetnftect - tiULW 

frAxePositionXnfo.wprepHode - itPropSync; 

: iCnuatSiindews (ACUnumChiltfProe. (LPMtAH) crrsaePositionlnfel i 



I 

I 



1£ : rr sae Po s i cioainf o . hDe f e r Posi t iontnf o) 

: :SndOef srttindewPos IFraBePositionlnfo.hDef ecPositiooInfol ; 



// , 

// • 

// 

// Method: Close Property Sheets 

// Oeserlpzion: This aethod cnuxaereces eech property sheet end closes thca. 

// Returns: Nothing 
// 

// ♦ • 

void CAC?i(«ir.rreae; :ClosePcopestySheecs (void) 

// Sync e«ch property freae if e keyboerd U 
// specified. 

rRAKETCSZTXOyiMrO rresMPoeitionXnfoi 

aeastsitrreaePositionXnfo.O, sitcof (rreaePesitionXnfot); 

rreoePositionZnfo.hWindowOnTopOf « Himo TOf> 
rcamPositionXaCo.hOeferPositionXnfo • MUU.7 

rrwePesitionZnfo.hPerent • CetS«fefltmdlW 

rr«xefositionXnfo.pKe]^werd « HULL; 

rreaePositionZnCe.bXnvelidete « riOSC: 

rraaePositionXnfo.pScreenRect • milli 

rresePositiociXnfo.wPropHode - kPcopClose; 

^ : : Sr/jsK indows (ACRCnuaChiXdP roe . ( LPAMH) < rreaepos it ionZnf q) i 
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Claims 

1 . Apparatus for computerised data processing, comprising 

processor means for executing a program, 
a memory element for storing the program, 
a display nxsnitor for providing a display. 

selection means for selecting a property page of a first property sheet system, the first property sheet system 
including at least one property page displayable at a first position on the display monitor, and 
creation means for aeating a second property sheet system including said selected property page, said 
selected property page being displayable at a second display position on the display monitor. 

2. Apparatus for configuring a peripheral via a computer or configuring the intercommunication between a computer 
and a per'^heral. the computer comprising: 

processor means for executing a program. 

a memory element for storing at least the program. 

a display monitor for providing a display. 

the processor means being adapted to display via the display nwnitor property sheet systems for receiving 
configuration settings data from a user, the processor means being further adapted to store said data in the 
memory element at least temporarily and to employ said data when communicating with the peripheral: 
selection means for selecting a property page of a first property sheet system, the first property sheet system 
including at least one property paige displayable at a first position on the display monitor, and 
creation means for creating a second property sheet system including said selected property page, said 
selected property page being displayable at a second display position on the display monitor. 

3. The apparatus of Claim 1 or Claim 2 further including 

removal means for removing said property page selected by said selection means from said first property 
sheet system such that said selected property page is not displayable by said first property sheet system. 

4. The apparatus of Claim 3 further including 

destruction means for destroying said first property sheet system when said first property sheet system does 
not include any property pages. 

5. The apparatus of any preceding Claim further comprising 

positioning means for varying and indicating on the display monitor said second display position at which said 
property page selected by said selection means and included in said second property sheet system is display- 
able by said second property sheet system. 

6. The apparatus of any preceding claim further including 

docWng means for placing said property page selected by said selection means into a selected property sheet 
system for inclusion therdn. said property page being displayable on the display monitor by said selected prop- 
erty sheet system. 

7. The apparatus of Claim 6 further comprising 

positioning means for varying and indicating the position of the display monitor of a synrtel representative off a 
property page selected by said selection means, and 

proximity means for determining a parameter responsive to the distance on the display monitor between said 
symbol and the position on the display monitor of a displayed property page of a property sheet system, and 
wherein said parameter is less than a first selected value, said docking means in response to a first user input 
places said selected property page in said property sheet system displaying said displayed property page for 
inclusion therein and for display on the display monitor thereby. 

8. The apparatus of Claim 7 wherein when said parameter is greater than a second selected value, said aeation 
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means in response to a second user input displays said selected property page Included in said second property 
sheet system at a position on the display monitor determined by the display position off said symkx)l. 

9. The apparatus of Claim 7 further comprising 

icon means for displaying on the display monitor an icon having at least a first display state, said icon displayed 
in said first display state when said parameter is less than said first selected value, said first display state for 
Indicating to a user that said docking means, in response to said first user Input, will place said selected prop- 
erty page Into said property sheet system displaying said displayed property page. 

10. The apparatus of Claim 9 wherein said icon means further comprises means for displaying said icon in a second 
display state when said parameter is greater than a second selected amount, said second display state for indicat- 
ing to a user that said second property sheet system will display said property page selected by said selection 
means at a position on the display monitor detemiined by the position of said symbol. 

1 1 . A method for displaying property pages on a computer display monitor comprising the steps of 

creating a first property sheet system including at least one property page displayable at a first position on a 
display monitor. 

selecting a property page of said first property sheet system, and 

creating a second property sheet system including said selected property page, said selected property page 
being displayable at a second display position on the display monitor. 

12. A method of displaying on a computer display monitor configuration settings governing a peripheral or Intercommu- 
nication between a computer and a peripheral, comprising the steps of 

creating a first property sheet system including at least one property page displayable at a first position on a 
display nrK>nitor. 

selecting a property page of said first property sheet system, and 

creating a second property sheet system Including said selected property page, said selected property page 
being displayable at a second display position on the display monitor. 

13. The method of Claim 1 1 or Claim 12 further including the steps of 

selecting a property page from one of said first and second property sheet systems, and 

docking said property page selected from one of said first and second property sheet systems into the other of 

said first and second property sheet systems for display thereby. 

14. A method for displaying property pages on a display monitor, comprising the steps of 

creating first and second property sheet systems, said first property sheet system including a property page 
displaying at f irst display position on the display monitor, 
selecting a property page of said first property sheet system, and 

docking said selected property page into said second property sheet system, said selected property page dis- 
playable at a second display position on the display nx)nitor. 
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